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(57)AbstraGt: 

PURPOSE: To provide a high breakdown-strength semiconductor 
element having structure suitable for stably manufacturing the 
element having excellent breakdown resistance without generating 
a defective such as a G-K short circuit. 

CONSTITUTION: A cathode electrode 2 consisting of an n-type 
polycrystalline layer 21 and a metallic layer 22 is formed onto an 
(n) emitter layer 1 3, gate electrodes 4 are formed onto a (p) base 
layer 14, and surfaces among the cathode electrode 2 and the gate 
electrodes 4 are covered with insulating films 5 thinner than the 
polycrystalline layer 21. Accordingly, the polycrystalline layer 21 
under the metallic layer 22 is not deformed even when the metallic 
layer 22 is deformed by applied pressure, thus preventing a G-K 
short circuit. 




nii 



If 



I91 



http://www1 9.ipdLinpit.gojp/PA1 /result/detail/main/wAAAekaySFDA4061 51 823P1 .htm 2008/1 1 /06 



A 

t 



as)B^mii^Wfr cjp) (12) ^ IB ^ # (A) (ii)#§^ajffi4iii»^ 

#11^6-151823 

(43)4:^§SB ^fiS 6^(1994)5 ^318 

(5i)intci.' istsiJiB^ iri^ssa*^ F I &mm^mm 

H 0 1 L 29/74 C 

B 
M 



lt*«<0jfel8C^ 15 H) 



(21)mii#^ 



(22)aig|B 



4^^(1992)11^100 



CTDtlilpA 000005108 

8clife»Blz:r}JASfflI4026#ife tt^^ttB 
Siig#0TBfiW3fimPJ 

(74)f^aiA #ai± /i\ 



(54) [ig^<73;gro eB}gaiL«ifig$wi-%^ti^^' 



(57) iwm] 



1 






.141 



15 



(2) 



#W¥6- 1 5 18 2 3 



— ;^(Di^®(cgttJ-t5— :^<D^— ;^co3i5 -y 

o<^3i^ p np n^-g-WjtSrWLTjb'f). 



o©3i? -y^gfC i 19 p n p n^-a-tSig^^LTja^}. 

nmu 

— ;^(^)±^ffil-Btti-t5— ^y^gfc, -1j<D3l 
xhi>zt ii^mtti> g B^«3fll#Bg3rW1-6^^#;* 

30 ^^rl-5^^#:^i^o 

40 t)/hffiffi©^SSj!i^f>J^^5;!!;y-Km®i. 

(^jfJJSi 2] lf*JSi l{c*^^^T. -:^<D±mm^^ 

m.mxh^z ^^W0.ti-i^^rmmm^^i-^^m 
50 &mt)^ibf£<o. &m^=^^y^Mii)mtiiL. mm^^- 



3 

[0001] 30 
[0 0 0 2] 



#5iqZ6-l 5 18 2 3 

4 

[0 0 0 3] b>6»L'^-hi£^*5:*:#v^«-&f±, ^-v 
\cmk.xm4 4},C7rii-X^\Cn:^^yi'Mni Mm^lz. 

^HTV^S (#ffiHB63-301563-§-4^ii) . 
[0 0 0 41 

[5g?B;i5fi?^LJ;9ir-t51SSl :*:^i:<DGTO-eH. 

JPJEmc;&y-KmiS>J^MtiTlt:^|SllCi£;i>s^„ 04 3 
MfcBl4 4{C*1-n3^? S'^'®(DfflmgPtCp+ ffi^ 

[0 0 0 51 -::frn:t5 yi?gi*y- KS^SFeliciSfei: 

^5' S p ^ S ic: ± 9 ^ffl ^ tlTtfllji t ?i o T I ^ V ^ 

ii^:k^<tii>, mx.\i. 1 0 00 (A) ^'imir^m 

ffil7Lg(c<}:'5:^>«E©±#Sr 1 (V) 
«ii^<0«^fiiiSO;^-^mi£i-i5S*iCj!jP;tl (k 

[0 0 0 6] :^^m<DBmi. y-t>?ltatlgfct;55/^ 
iii»oG-KFB^S^/it''<D^g:S:®::twt/j:<, 



(4) 



#gB¥6- 1 5 18 2 3 



[000 7] 

10 0 0 8] ±|5i6t)^*^1-?)gS»Slti^*1-5 
[0009] 

aHi&s^^L. JDJE{cj:5;<7y-Km®©^JSSOt£dS 
o-Ct>> t°^*-;vS:iiC-C;^;y— Kfl;tS;«»5p^-:5<. 

h^\<^\-tp^ m)^K^-f^^t\±t£^t^y)^ G-K 

[0010] 

[00 11] C^ffiMl] l211(i*^BjGTO(DBl<© 40 

1 , 1 2 Sr^-f ?) y =1 i^*^ b 5 ¥^#:S^^^-e. ->Et 

©i^Bii, 1 2riai-— :^<^±^ffii naiiji^bnj^^ 

y^Ml^, p^— ;^M14, n-^-P^S 1 5S.0^p3i 

n 5/^^ 1 3;6^^|±J — :^CO±^B 1 1 «9 © 
BiCp'<— 1 4;J5Ki±iUTl^'5„ -:&0±^B1 1 
©(yilF|5(C(±p+ Migl 4 l/S^KttbtL-CI/^-So pa:^y 

:?^1 6(in:i^5; -y^g 1 3 2:te::^fio±*B 1 2{; 



50 



g|L.Tn^-:^M 1 5 i !9 ii^ijifiifeftaf©n+ Miiicl 6 

1 tm^^i\.x\^^^o 2 H-;^<D±«B 1 1 cofigpicia 

^»e#);65^Jp$tb7t#^H^B®2 lSO^^-©±}c^S$H 
fci&JRg 2 2 ?> -5 ;«7 y - KSffi-Cfo 5 o ^S^ftS 2 
lCDn3^5 5/^Sl 3ir(7)3^'^^ MF15(D^t$lt^ :ft 
^c-Cbn^^yi^Sl 3(D®«^fiSx5wi:f±/£<. n 

1^5. #3feSl2 llc4ott-5^iiJfifef±«»J;tJi^T*fci9. 
±6«^(cPli!F(C)gA$ti^ ^(Djg^fiMxtJi X 1 0© 

2imW±-Cfc'5o 2 $ (l^-x^e 

T'llJ^^SrS-^'I'i? U ^OjS^Sr 1 0 0 t 

^ a Lfc» 3 {lte;^0±^B 1 2 (cjoVNT p 

/-Kmfe 4(4— :tt(D±«Bi lO[y]a5^c*5^^Tp + 



SBl l©*y-Kmil2St/y-hS114;a5jf^^ig;$|x 

YnM2<r)^wM 2 2, T / - Y%m 3 Rxi^- vm 

[0 0 12] ::<D|lti^jT'!i. n:^^^ -y^Ml 3(4— ;^ 

©±^Bi i(cgm-t-595^S:^#^-Cp-<-;^^i 4 

i:;S5X'#5c S^c. #^fBg2 l*5{gjg^Tjfe5fc*. 
[c, *y- Km® 2 <7)^JS^ 2 2 *5}¥JE;'3(C it) M*fBl 

-t- o T 1. 1" — -'V' C "C y - Kl;® 2 /i5 p 

■f^t^mzi 0 0 O^P^cOiiJP3i^^S:tTo7c2)5. 
[0013] Cllii^j2] [ll3{4s^^g^GTO(D^2(D 

^lgMSr*-riSPl&»rBSlT?fc5o 0 1 i: (4 p + 

14 1 ;d5-;^©±^ffi 1 1 OiaasST'Ml/Tt^S^ 
T'tailbTV^So C<Dfl|^(CifLf4. p+ M*il 4 1 ?r 
Si;^L-Cfc.5fcit), </- MltfetteSfet^iai j:^9- 
[0014] [^jSSM3 3 |il4(4*^?BGTO©^3ro 

*JIM^*-rW»fBSl-efe?)c El 1 w^Jg^sj i: (4, p 
+ 14 1 (D-gp 14 1a Sr-:^©i^B 1 1 *»?>Bi 

tLfcp^-><.S 1 4rtgi5-C'n:i^^ i/^gl 3 ©T:&(-Ir] 



7 

fete, ie^Si&^t°;J'=^v'-^''^®"t*feSo 
[00 15] CllffiM4] 0 5(4*^8^ GTO(D^4(^ 

[00161 [^te^!|5] El6{i*^I^GTO(?5||5.0 
y ^11 3 i: p'<— 1 40p+ W$.l 4 1 Srl^— ¥ 
It fix Ell<D||ffi0iJi:{iliPl^T*fc5o Ti:^%y 

^ y^'Ml 3i:p+ 4 1 (Dff^^)i(4i:"^ PjT-t,!^ 

mxh^. tctiU n^i^ y^Sl 3(Dte«c^$:iSp + 

- M|;^4 ^ffML-fCo Z.(DmmWXn^W^BS 2 1 © 

^(Dmmmox 5 s^^tus 2 1 ?: 



5) #W¥6-1 5 18 2 3 

8 

[0 0 17] :L(DmMM<DX^\CmWiE±m.MGTOX 

* y - K^gffi 2 S i 9 {-1" S ^ t T-fc 

^«id5y-hmffi4lc:^UTLS5rt;i5fc!5#5o 

20 ©HJS^JfCjolt ^^^feM 2 (4^©^£i t^fc LTV^ 
5. -TJit?*), *y-KmiS2 tna:^ y^J^gl 3©P^ 
tc^lt hfitz^'^iB V- y 3 ^^S 2 1 rol? $ OjPEtc J; 

1 0 0 1 8 1 1 ;6^bl|4<Z)S:ffi««JT'3iE-<fc 

;5 <D-C\ JpiElc: J: 5> * y - Km® 2 ciffiii^ 5 G - 

y- KttH 2 (0rB^PB{cf4:*:t /'j:->'-v;i^*5iJi>^-efco 

-hn.m4t:f}y- Km® 2 i 19 jfij^Jts ^ t ^^x- 

[00191 [HJg^jel ia7H5^^BjGTO<D||6(D 

mMm^^twiBWimmxh^, m6<DmMmtiip+ 

^ii. 14 1 (7)— SB 14 1a t~ *-0±*B 1 1 Ti^biltV 
tcp^-^M 1 4rtgPT'nJi5: y^l 1 3 <DT:)fiZSnli^ 

50 g^LTiiWriifa^$btci6]±$-ti:5^idST'#So ^® 



(6) 



[00 20] IM^mi] m8ity^^mGTO(Dm7(D 

[00 2 1] [^i£^J8] laSStJ^Ell Ott^^BJGT 
5 <DmMmX^^^f:.ta < > ^^b^ 5 t ^'^^m 2 1 (D^ 10 

j^^mn. ^^faS 2 1 1 l<D:^y^>m 

2 1 ^ff^^u. zic\^^m^mm\^ir^mmi^\^ 



0 T , iS'ft)^ 5 IC^ D fc t° >- /J^ -yV|a5--^)Pi± J: o -c 
■PV- VmM 2 19 d^og A-r 5 w t . 

2 1 ^Wtn ^^tX'Pi<'t\<^b S 6^f±+5>^it 

fc#S^^S2 1 i:®?'fbl^5©|i#Sl/#iB1-^.IIJS0i|tc 

1 5 ''i^jgX'^B^ L.-Cl^-5*5, |110<DJ:5 /i«itT-fc 

■z>xhmmiM\ 30 

[00 2 2] Sfc. r.tl/*'C(D^JI^jT'{4n:i^^ yrJ'M 

mzi^^mmmtLxomi&n^^^ifW^hh^o - 

Bft-Kftbtlfc^'lb^S C03>'^'^ 

fi^*<D^&T- n 5 ^ 1 L n 5 y 

y-fyXBl^i-fiii. n 1 Sff^fiicffico-^;:^^ 

;K(Dn3i5: yiJ'g^T'o 7r^'''^S^, =&--lr^^^ >- hPel©^ 
itb^t^'h$<hXnmt^:^t-di-^mxh^o n^i 
5 5'^S(DttA'^ij*^ffiT$-&6<!:PI«S^^ffl^^^-f S- 



#§^3p6-l 5 1 8 2.3 
10 

[00 23] 9 ] [21 1 1 j5>?)E1 1 7 {i^^BJG 

T0©||9O^1SM^*i-»^[Sia-efe?). ^1©* 
l£0!)*='e5^7©|llS0iJi±> {srixtp np nMGTO©«3J 
T'fc?i„ mWiBGTOXnm^^^&nt^tcibK. pn 
P nliitJci^-ttst) p n i p nfl|jg<Diiffl;45i£:>®iC/i5„ 

IIJS^SJd»?3||7 0^J£{5il(C^UfcGTO<Dp n p n(Dn 

'<-y^H 5<DT/- K{llllc^ix<i: •)®®fet<o/^s/7T 

5 2Srffll/^fcp n i p n«jtS:jiffl LfcGTO©«iiJ 
^^tl-?ti^L.T^'>5„ p n i p nifjilip n p nliii 

{cifc'^, n ^— 1 5 < T't SEffiSS^it*;*^^' 

5tc:, p n i p nfl|jgSr:*:«I^GTOicjiffi-r^)^i:{c 
it), p n i p n«jt©{£^^i:V>pm?^«J^i5ri: 



c:io^,^T^>. p n p nif 5t©#-&i|gl#G-K^af± 

ili^S^Ein'So p n i p nif jiT*fin^<?/7rH 5 20 

B^t\/^o xMt^i^M $ n ^ 7t ft (c, y - Kii X'or 

[0024] 10] El 1 8 2 0 

GTOOmi 0(D||lS^«J?Sr*-riillSBfSi21-efe5o 
^Ife^JUT/- mJ^^^L/il^p n p nlfjiMcOGT 

[0 0 2 5] immmi I'i m2 it^f3m2 6it:^^m 

Srs I f-'f y ;5^^(-jiffiLfcl|i 1 <D|iiifiF!i^^i-» 
f4*y-K^1l2dSp-<-;^li 4tv/3-hi-^tv^ 

[0 0 2 6] 2^^0J(D'Jf):^^^:'ctl^^®(i. E12 2;0^^ia 
2 4©J; 5'i^-t^«fi!lBt-p'^-^ll 4*sjf^^$tufc 

fcSo ^f-(^fi!)®{:ip^-;^® 1 4d5ffM$ttfcSr>g- 
ii, tiV— KSf-n^i^^; -y^S 1 3 t n^-;^^ 1 50 

ffi(cp^— 1 4 t#^L. ll2©||ji^Ji:^3ro|| 



•a 

It 

(7) <ltr^^6-l 5 1 8 2 3 

11 12 

[00 2 71 02 5i:E12 6<^J;9''i>^^-i-S fcCKD^JS^jTits •y- hSf 9 tH LS:-fe^^-y- h 

jEtC, -fe/W77'7-f>'i£i^iwj;5n:3^ 10 112 O^^Sr* tTV^?)„ -fei/;^ H(Diagfe{l!a4 2 i 

5 ^J'^ 1 3 J: 9 . ±ili Ltzm^ t mm^-r:^ o tiikM^fdnXitfj: < , y - Km® 2 d^^tf (ciag 

■i^ ^<Dj&^(D^^i!)ih <0 . WMn:^?.y^M(Dm^i> ^ixtcmW<^-:^ ^ V f ^^^^^ h(D-^s ^^'b, 4^WlM 

[00 2 81 ^£^. -tL (^(DmMmXiiT 7 - K@l&^^ fZo 

v^^-e!^^BJ tfc^s. t / - k^*&^ w-r i>si^^ [ o o 3 1 1 

[00 291 CHli^BJl 2] 1112 7*>e)ia4 OI±*^BJ oi? y^^±OnM#^SgSr^(tfc<DX% ?S«B»<D 

fflO. i^t-«;Sitii»f^t-*itt-5^S:l<^^iiJ{CKft5>r ^ 20 (DX\ itm'&'DM^^Ml-^^^X^^tthliZ, g-k 

m^^^mii\^tzm^z(omMmxh^o mtELtcm^ [00321 ^^^smMt^jv^yr 

Umi^ilim*t=^> m^^w^^f ^^-I-A^SIJ^U tz.^^Z.ti^X^. mMMm.kUt>X-k^ <Xt ^ 

fc„ i: tic. ^±i^y^y hT*-«^imfcii^«jg^^^{cf^ 

[00 3 01 [^iSMl 3] 0 4 1 {l*^0J$:GTOlc ^-^-f ^. v> 5 ^^i^Sr^^-^^ 
mMVtzmi 3(DmMmk^t2^(D±y/yh(Dytjy [0 0 3 31 ^h\C:^^mX\X ^ISfaM^^tt^Ci: 

cDTfcSc ^/c. 04 2{iGTO^fls:(73-fei?'7>- hOE iztj:^ t\'^ oWl^z^W^^^o B2lCn:t? ';/^S©#iff 

1 /!)>b04 0(C:^L/c'b(©i:l5]-T'fe'5o 04 1(^*5 tJg^fiLTSltt?) C y— hSStSri (3 /h§ < 

T5 1 H-i^— hfli^S h^s. 2 11{inM "Ct S i: 1/^ 5 SiJ^Sri^o, 

#^^0^2 1 i:(D=iv<5'^^ hS-eS)5„ y-'y'fy^-^m [0ffl(^ffiWi^BJl 

$*L-CV^/j:t^g|S5)-s i-7it)*>=jy^i? h^,;6iJ^fi)4$n-C (0 1 1 ;*:|iPJ^y f-Sp n p n«jt(DGTOlc3iffl L 



(8) 

13 

[041 ;^^W^^1^Mp n p nfll-iiOGTOtCiiffi t 

II215] *^?aSr^■t^Mpn p n1i3i<DGTO(;iiiffiL 

ime] *^l^Sr7°W— ^;^p n p n#)g(DGTO{Cji 

[El 7] ^^i^^T'U'-i-Mpnpn^igeDGTOtCjS 
ffl Lfc^ 6 ©^li^J^^-rfEB&if^ffiH-efcSo 10 
[08] ^^e^^T'U— :^Mp n p n«jg(DGTO(>:ii 

[Ell 01 :iF:mmiM^vfcm^i^^\^-i-mGTo<D 

mil] *«KSr/1^M^pn i pn^jttCjgffitfc 
^»jS:*«B&8l»fBia-efe So 
[0121 :$:^BJtr/ P n i p n^ailcjiffi Ufc 

[0131 *^PJS:>f-MSrp n i p n«JaiC®fflUfc 

■ [0141 :^mm^/ i^MS: p n i p ntijtlciiffl Vtc 

[0151 5^^BJ$r7°u-:>-M^P n i p nifjgiciiffl 

[0161 t-MSrp n i p nlfjilCiiffl 

[01 7l ^^BJStT'U'— ?-M4rp n i p n^iticilffl 

bfcHJcm'ic5^M**-rtEliSiKfllf®0-efc5» 30 

[0181 mi®^JE^J^#Ty-K^MGTOiCii 

[0191 m2(DmMm^^Ty-v^mGToicm 

[02 01 ^5©^Ji^>iJ^r#^Ty- K^MGTOlCii 
[02 11 :*:^!^Sr/f-S»S I -t^ y ^^^{cSfflbfc 
[02 21 :^mm'k / ■fM(D S I f-'f y ;^^lCiiffiL7t 
[02 31 :^WMi^-fM(DS I f--f y :^ ^ (cjgffl Lfc 

[02 41 ^mm^^-fM<Ds I f--f y ;^^icjiffltfc 

[02 51 *^i^S:7V— ?-Mos If-'f y ;^i?lc3iffl 
[02 61 :*:|gBJSr7V— t-MtiigtOS I f--f y P^^'iC 



#M¥6 - 1 5 1 8 2 3 
14 

igffi U fc^^^ ?) ^JS^J ^ 'T^i- W WE 0 -t- fo 5 „ 
[02 71 *|g53^;^1^^P n p nflligCDGTOtCjiffl 
U/c^Jg^!l ElfB0-C'fe 5, 

[02 81 *|g?^§r;^lM!pnpn*|ji©GTO(Cjiffl 

[02 91 ;$:^BJS:^f-Sp n p n^lagCDGTOidiiffl 
L M tc^Tfe S ^SSM Sr ^-r mi»&JiiE»TB0 -e fe ^ „ 
[03 01 ^^PJ^^-tMlpnpnffijiroGTOfCjgffl 

u tz.m (D-m^m^ *-t ets&if 0 -efe o 

[03 11 ^^BJ^T'U-^Mp n pii«jt©GTOiC 
®^ Ufc^1£^J^'T^-t»S¥STE0tfe?>o 
[03 21 J^^^qtrT'U-^Sp n pn#jt<DGTO}C 

li^ Lfc^7i?)^JS^!l?r/^-rW«S»fB0-efc5o 
[03 31 ^Mp n pn^i§<DGTOtC 

mm LfcM(cM'i-5llli0'il$:^i-WifWS0T'fe5c 
[03 41 *^BJS:/f-Mpn i p nWiifDGTOtCjg 

ffl ufc^j|«!'!j^.^-r«ii&WB0-efeSo 

[03 51 **PJSr^f-Mpn i pn«ji(DGTO(cS 
[03 61 2^^?35r/1^Mp n i p nflligWGTOtcjg 
[03 71 ^^^■^/■■fWp n i p nWjgt^GTOfCii 
[03 8l J^^W^T'W'— ?-Sp n i pnltit^GTO " 
[03 91 ^^mm^y^^—i-Mp n i p n^jicOGTO 
[04 01 ^^m^y^^—i-Mp n i p n1iilt(DGTO 

So 

[04 11 *^BJ3ifflLfc:GTOC0:*y- HV^^-:/© 
[04 21 GTO^frCD;*y- HV^^— :x<Of£S&0T'fc 

So 

[04 31 t*§5K©^-1^SMp n p n||5tGTO(Dif»rB 
0T*fcSo 

[04 41 tt5l5©#.<D^-y-MMp n pn«igGTO(DS^ 

»fE0-CfcS. 
[04 5] ^IgfaSSr^y- Kl;1ilCfflV^fc^^^5l5^0GT 

O<^a^»fB0T-fcSo 

[^?#©t5i0^] 

1 3-n3i^ y^g, 14-p-<-;^ 
14 1---p+®i^v 15---n^— 16---p-3^ 
5 5/^^. 2•••;<7y-Ka;1£^ 2 1-#!Sftg. 2 2- 

Mo 



(9) 



#5a¥6-l 5 18 2 3 



[mil 



11112] 
SI 2 



im9] 



B 9 





IS 




l®3l 



a 3 




12 



nB 



pE 



Pi 



n 



15 



151 
3 



16 



[02 0] 



20 




[mi 0] 



[1114] 

4 



U2 






141« 



[g|5] 




nt 



n 



151 

a 



16 



(10) 



#g^iF6- 1 5 18 2 3 



me] 



71 





1 r 




151 

3 



n" 



16 



gi 1] 



1 1 



22 
























^^^^^^^^^^^^^^^^^ 



Ml 
14 



1S3 



151 
3 



[01 51 




PE 




142 



15 



. .3 



nB 



IS 



16 



imi 2] 




152 



15k 



)6 



[Ell 4] 
Bl W 





152 



r 

16 



[Ell 31 
13 

22 




[m 71 



2 




16 



(11) 



#BI¥6-1 5 18 2 3 



[Hi 6] 



12 1] 





15 



16 

3 



2 4] 




15 





nB 



PR 



15 



16 

.3 



21- 



[112 3] 

23 

22 





13 




nB 



na 



J4 



15 



16 

3 



32 5] 




IS 









^1 



16 

3 



(12) 



5 18 2 3 



[^26] 




m28] 

Bl 28 

22 





PB 











,14 



15 



IS I 

.3 



16 



153 



[03 3] 




fflB 



n 



DC 

f 



19 



16 



[02 7] 
B 27 




153 



nB 



15 



/p^isi 

S^3 



'14 



[E12 9] 
19 2? 

22 




153 



153 



[E13 01 



13 



pB 



nB 



n 





♦ 






n 





n 



U1 



15 



^3 



16 




13 



14 



71 r 




IS 



152 



3 



16 



I. 



(13) 



#^5jl6-l 5 18 2 3 



I S3 



153 



[123 1] 






■1. 








u 




n 



15 



^151 
.3 



16 



[1213 41 



S 34 




t3 CS^^^i:^* 




152 



N-3 



16 



153 



[03 2] 

32 




na 



n 



n 



1 


* 










m 


m 



WT 




16 



[03 51 

B 35 




n 













pB 



n 



16 



121 
' 3 



1S1 

•3 



153 



[0 3 6l 
IS 36 












■a 





151 

•3 



153 



[03 71 











pE 







n / 



16 




152 



151 
3 



16 



4J> 



(14) 



^mW-f>-l 5 18 2 3 



153 



[1113 8] 




■ • • • • v« 



ti 



w3 



I S3 



[1214 01 




1 



n 



16 



'152 



16 



[114 1] 

m A 1 



2)1 



21 1 




141 



U1 ^141 



[1114 3] 

B 43 

2 



n« 




[1114 2] 

SI 42 




[114 4] 



4 4 



n 



n 



(15) 



11214 5] 
45 






_♦ 








PB 



